risk for HIV/AIDS. Men, furthermore, are more likely to be homeless and to experience longer episodes of homelessness when compared with women (Burt et al., 2001; Kingree, Stephens, Braithwaite, & Griffin, 1999; Phelan & Link, 1999; Williams, 2003) . In addition, men are less likely than women to access social services (Calsyn & Morse, 1990) .
Health and health care utilization among the entire homeless population is low (Kushel, Vittinghoff, & Haas, 2001) . Specific vulnerabilities reported among homeless people, such as substance abuse, mental illness, severity of homelessness, and competing needs, lead to significant barriers to obtaining health care (see, e.g., Bhui, Shanahan, & Harding, 
Introduction
Homelessness in the United States is a major public health and social service concern. The National Alliance to End Homelessness (NAEH) (2007) estimates that there are more than 800,000 homeless persons in the United States and more individuals flow in and out of homelessness at various times. Homeless persons tend to experience a wide range of mental and physical health problems, all of which are exacerbated by poor housing (Burt, Aron, Lee, & Valente, 2001; Schanzer, Dominguez, Shrout, & Caton, 2007) . Compared with housed individuals, homeless persons have high rates of chronic disease and are at higher
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Keywords: HIV/AIDS risk; homeless men; health utilization; injection drug use; permanent supportive housing do not have medical insurance, compared with 17% of the general population (U.S. Department of Health and Human Services, 2003) .
Homeless men, in particular, have multiple risk factors for poor health and HIV/AIDS when compared with women (Williams, 2003) . Homeless men have higher rates of alcohol and substance use disorders, injection drug use (IDU), and risky sexual behaviors (Linn, Brown, & Kendrick, 2005; North, Eyrich, Pollio, & Spitznagel, 2004; Zugazaga, 2004) . Men are more likely to reside in transient living conditions and have a higher risk of engaging in risky behaviors that can lead to infection. Single homeless men tend to be older and also to have experienced homelessness longer than single homeless women and homeless women with children (Burt et al., 2001; Williams, 2003) . Homeless men are also more likely to have been incarcerated (Zugazaga, 2004) , which is associated with poorer health outcomes among homeless people (Kushel, Hahn, Evans, Bangsberg, & Moss, 2005) . In a sample of homeless persons with co-occurring disorders, homeless men had experienced considerably higher rates of trauma than women (Christensen et al., 2005) .
The present study, conducted among a large sample of homeless men residing in the Skid Row area of Los Angeles, California, uses an extended biopsychosocial perspective to examine associations among and the impact of situational and psychosocial variables on health and use of services as well as HIV/AIDS risk behaviors (Borrell-Carrió, Suchman, & Epstein, 2004; Engel, 1977; Frankel, Quill, & McDaniel, 2003; Kaslow et al., 2007) . The model employed in this study comprises varied components representing key aspects of the domains of the biopsychosocial model, including biological characteristics (e.g., age and health), psychological factors (e.g., posttraumatic stress, emotional distress), and social factors such as social support. Taking into account the whole person in terms of his or her biological, psychological, and social environment has been described as optimum in the health care, medical education, and service delivery realms (Frankel & Quill, 2005; Kaslow et al., 2007) . However, the biopsychosocial model has not been used frequently in HIV-related research. Such an approach may hold promise because of the interplay of biological, psychological, and social factors among HIV-risk health behaviors and use of services (Mkanta & Uphold, 2006) .
Situational Variables
Social support, poor housing quality, and severity of homelessness are important situational variables to explore with regard to homelessness (Kingree et al., 1999) . In general, greater social support is associated with a wide array of positive outcomes and has been shown to be helpful to the homeless and to improve their quality of life (Benda, 2006; Lam & Rosenheck, 2000) . Homeless adults receiving greater positive social support, for example, are less likely to report depressive symptoms (Berg, Nyamathi, Christiani, Morisky, & Leake, 2005) . Severity of homelessness has been reported to be a critical variable in the prediction of various maladaptive outcomes among homeless persons (see, e.g., Caton et al., 2005; Stein, Andersen, et al., 2000; Stein, Lu, & Gelberg, 2000) . Forney, Lombardo, and Toro (2007) reported that an extended time of homelessness is associated with more risky sexual behaviors and a greater risk of contracting HIV. Caton et al. (2005) identified that a shorter duration of homelessness was associated with greater family support and other positive attributes such as better coping skills and absence of a substance abuse or arrest history.
Quality of housing among the homeless varies from residing in supportive housing to living on the streets. Research continues to highlight the effectiveness of permanent supportive housing in ameliorating homelessness (NAEH, 2007) . Furthermore, homeless persons who are involved in more stable housing and sheltering programs are more likely to use health care (Kushel et al., 2001; Nyamathi, Leake, & Gelberg, 2000; O'Toole, Gibbon, Hanusa, & Fine, 1999; Schanzer et al., 2007) . Unsheltered homeless persons are more likely to receive acute and episodic care (O'Toole et al., 1999) and experience trauma and victimization (Wenzel, Koegel, & Gelberg, 2000) . This study examines whether quality of housing is associated with HIV risk behaviors including IDU and sexual risk behaviors as well as health care utilization, especially among men. Nyamathi et al. (2000) identified that nonsheltered homeless women were more likely to report fair or poor health, report more use of alcohol or noninjection drugs, have multiple sexual partners, and have a history of physical assault.
Age and ethnicity are included as situational variables. Older individuals tend to report worse health, and the health disadvantage among general minority populations is widely known. Whether this extrapolates within the already disadvantaged homeless population is open to question but should also be included as an important control. Both age and African American ethnicity have been identified as risk factors for homelessness itself (Kingree et al., 1999) . Regarding ethnicity, Stein, Lu, et al. (2000) reported that the health disadvantage among African Americans was the case for birth outcomes among homeless women. However, Stein, Andersen, and Gelberg (2007) reported a disadvantage among homeless White women in other variables such as more illness and less preventive care than among African American women.
Psychosocial and Health-Related Variables
Mental disorders are more prevalent among homeless people than among those in the general population (Bhui et al., 2006) . In addition to high rates of depression and schizophrenia in this population, posttraumatic stress disorder (PTSD) is prevalent as well. One study exploring violence and the homeless reported that 92% of the homeless men reported one or more PTSD symptoms in their lifetime (North, Smith, & Spitznagel, 1994) . Depressive symptoms among the homeless have been associated with risky sexual behaviors, such as multiple partners (Berg et al., 2005) . However, relationships between psychiatric disorders and risky behaviors associated with HIV have not been well documented among the homeless (Forney et al., 2007) .
Homeless persons have poorer physical health when compared with the general population (Schanzer et al., 2007) . Within the homeless population, poorer health has been associated with greater age, just as it is in more normative populations (Stein, Andersen, et al., 2007) . As described above, men are more likely to be homeless and to engage in a variety of behaviors that put their health at risk (Williams, 2003) . The current study examines the relationship of men's selfreported health to situational, psychosocial, and HIV risk behaviors.
Behavioral Outcomes
Health care utilization, IDU, and sexual risk behaviors serve as outcome variables. In general, health care utilization among homeless individuals is low (Kushel et al., 2001) and often consists of exigent care rather than preventive outpatient care that could keep the homeless person from becoming severely ill, needing hospitalization or care in an emergency room (Stein, Andersen, et al., 2007) . HIV risk behaviors, prevalent among the homeless, include IDU, sex with injection-drug-using partners, needle sharing, sex trading, and unprotected sex (Ball, Cobb-Richardson, Connolly, Bujosa, & O'Neall, 2005; Forney et al., 2007; Metraux, Metzger, & Culhane, 2004; Stein, Nyamathi, Ullman, & Bentler, 2007) .
The model used in this study assesses whether pertinent biopsychosocial variables predict (or predict negatively) health care utilization in addition to the HIV risk behaviors of IDU and sexual risk behaviors. Utilization is defined in this article as having a regular place to go for care, such as a clinic or private office, and outpatient visits. Exigent service utilization so common among the homeless, such as emergency room use and hospitalizations, was not included as appropriate use of services.
Hypothetical Model
In addition to assessing the significance of bivariate associations among the variables of interest, a model is tested in which the background situational factors (social support, severity of homelessness, age, ethnicity, and housing quality) predict psychosocial factors such as PTSD, emotional distress, and health status. In turn, all these variables predict the behavioral outcomes of IDU, sexual risk behavior, and health care utilization. Because this model is cross-sectional, it is possible that influences go in other directions. However, one goal of the analysis is to observe whether health status is associated with HIV/AIDS risk behaviors. Because poor health drives utilization more in homeless and impoverished populations than in the general population, the explicit association that was included, between utilization and poor health, served as a control in assessing the associations among health and HIV risk behaviors as well as use of services among those at risk for HIV/AIDS.
Methods

Participants and Procedures
This study uses baseline information from an ongoing longitudinal study evaluating the effectiveness of an intervention encouraging completion of a hepatitis A and B vaccine series among homeless adults in the Skid Row area of Los Angeles, California. Data were collected between September 2003 and June 2006 from 664 participants of whom 479 were heterosexual males (8 men self-identified as homosexual and were deleted from this current sample). Participants were eligible for the intervention if they satisfied the following requirements: (a) aged 18-65 years and residing in one of the 16 participating homeless sites; (b) willing to undergo hepatitis A virus, hepatitis B virus (HBV), hepatitis C virus, and HIV antibody testing at baseline and at 6-month follow-up; (c) willing to participate in the intervention; and (d) no history of HBV vaccination. Positivity for HBV was grounds for exclusion from the study. The UCLA Human Subjects Protection Committee provided oversight for all the study activities.
The entire sample was 75% male, 14% White, 70% African American, 13% Hispanic, 1% other, and 2% mixed. The average age was 42 years (SD, 9.0; range, 19 to 65 years). The demographics of the heterosexual male sample were similar to those of the entire sample. The males' average age was 42 years (SD, 8.9; range, 20 to 64 years). The males were about 71% African American, 14% White, 13% Hispanic, less than 1% mixed, and 2% other. Twentyeight percent had not graduated from high school, 44% were high-school graduates, and 27% reported college or other post-high-school education. Fiftyfive percent had never been married, 7% were married, 36% were separated or divorced, and 2% were widowed (see Table 1 ).
The shelters included in the study were stratified by type (emergency vs. residential recovery) and size and randomized to one of three treatment programs. Flyers were posted at recruitment sites to inform residents of the study and presentations were held at the sites. After written informed consent to screening was obtained, outreach workers administered a brief questionnaire covering basic sociodemographic characteristics and a hepatitisrelated health history designed to assess eligibility for the vaccination study. Homeless adults who were HBV negative as assessed by a blood test then provided final written informed consent for the study and were administered the larger baseline survey used in the current study.
Measures
The instruments used in the study had been previously tested, modified, and validated for impoverished and/or homeless African American, Latino, and White adults. Several of the constructs used in the current model are represented as latent variables. They were created from multi-item scales from the baseline questionnaire and are described in detail below.
Situational Predictors
Social support: An 18-item scale used in the RAND Medical Outcomes Study measured social support (Sherbourne & Stewart, 1991) . Single items inquired how often various forms of support are available to them if they need it (e.g., "someone you can count on to listen to you when you need to talk"). Items were rated from 1 (none of the time) to 5 (all the time). Coefficient α was high among the items (coefficient α = .97). To avoid too many indicators, the 18 scores were randomly combined into parcels of 6 to obtain three mean indicators for social support. Parceling is acceptable in structural modeling, especially when α coefficients are high (Yuan, Bentler, & Kano, 1997) .
Severity of homelessness was indicated by two items: the number of times they had been homeless and the number of years (percentage of life) they had been homeless in their lifetimes. This variable, representing homelessness severity, has been used in prior research (e.g., Stein, Lu, et al., 2000; Stein & Nyamathi, 2004) . To avoid a spuriously high correlation between age and years of homelessness, the percentage of lifetime homeless was calculated and used in the analysis rather than years. Although the entire sample is classified as homeless and considered to be poorly housed, poor quality housing was indicated by participants reporting that their usual place to spend the night in the last 30 days was an abandoned building, a car or other vehicle, on the street, or other outdoor place (1 = poor housing, 0 = not one of the above categories). Twentynine percent of the sample reported poor-quality housing.
Demographics include single items representing ethnicity (African American = 1, all others = 0; White = 1, all others = 0) and age in years. Hispanics and others were used as the reference groups for ethnicity.
Intervening Psychosocial and Health-Related Variables
Posttraumatic stress disorder was indicated by responses to the PTSD symptoms checklist. There were seven items that were combined into three indicators (coefficient α = .98). Items were scaled from 1 (not at all or only one time) to 4 (five or more times a week/almost always) and were based on the most upsetting physical or sexual event that they had experienced. For example, "having upsetting thoughts or pictures about the event that come into your head when you don't want them to."
Poor health status was indicated by four indicators including (a) an assessment of their health on a 1 to 5 scale ranging from excellent (1) to poor (5); (b) a rating of their bodily pain in the past 6 months ranging from none (1) to very severe (6); (c) an average score from the 10-item RAND Medical Outcomes Study's physical functioning scale (Stewart, Hays, & Ware, 1988; Stewart & Ware, 1993 ) (items range from 1 [no trouble] to 3 [a lot of trouble] and assess whether, for example, they have trouble with lifting, climbing, bending, or walking various distances); (d) the mean response to an 11-item scale (1 = yes, 0 = no) assessing specific illness symptoms or illnesses in the past 6 months-for example, repeated indigestion or upset stomach, cardiac pain, skin infections, or pneumonia.
Emotional distress was measured by responses to the five-item Mental Health Index subscale from the RAND Health Survey SF-36 (Ware & Sherbourne, 1992) , which assesses mood in the previous 4 weeks. Scores range from 1 (all the time) to 6 (none of the time) and were reverse scored where appropriate so that higher scores indicate more distress. Sample items are "I was downhearted and blue" and "I was a happy person." Each of the five items was used as a separate indicator. Another emotional distress variable consisted of a total-item score from the 16-item Center for Epidemiological Studies-Depression scale (Radloff, 1997) , which assesses the frequency of depressive symptoms in the previous week on a 4-point response scale ranging from 1 (rarely or none of the time) to 4 (most of the time). The items were reverse scored as appropriate and summed.
Health-Related Behavioral Outcomes
Injection drug use risk behavior in the past 6 months was indicated by yes or no responses to injection of cocaine, heroin, heroin mixed with cocaine (speedballs), speed, needle sharing, and having a sex partner who injects drugs.
Sexual risk behavior in the past 6 months was indicated by responses to three items. These items were the average number of times per week they had sex without a condom for (a) sexual intercourse, (b) oral sex, and (c) anal sex.
Health care utilization was indicated by (a) whether they are currently able to receive care at a regular place for care such as a clinic or from a private doctor and (b) whether they had visited a clinic or a private doctor in the past 6 months.
Analysis
The analyses were performed using the EQS structural equations program (Bentler, 2006) . Latent variable analysis allows one to evaluate causal hypotheses with correlational, nonexperimental data. Goodness of fit of the models was assessed with the maximum-likelihood (ML) χ 2 statistic, the comparative fit index (CFI), the Satorra-Bentler χ 2 (S-B χ 2 ), the robust comparative fit index (RCFI), and the root mean squared error of approximation (RMSEA) (Bentler, 2006) . The robust S-B χ 2 was used in addition to the ML χ 2 because it is more appropriate when data depart from multivariate normality. The CFI and RCFI range from 0 to 1 and reflect the improvement in fit of a hypothesized model over a model of complete independence among the measured variables. CFI and RCFI values at .95 or greater are desirable, indicating that the hypothesized model reproduces 95% or greater covariation in the data. The RMSEA is a measure of lack of fit per degrees of freedom; values less than .06 indicate a good fit between the hypothesized model and the observed data.
An initial confirmatory factor analysis assessed the adequacy of the hypothesized measurement model and the associations among the latent and single-item variables. Then, a latent variable path model positioned the situational variable (social support, chronic homelessness, and poor housing) and demographic variables (age and ethnicity) as predictors of the psychosocial and health-related variables (PTSD, poor health status, and emotional distress), which served as intervening variables. All variables then predicted the health-related behavioral outcomes of IDU, sexual risk behaviors, and health care utilization. Table 2 reports summary statistics of the measured variables and the factor loadings of the hypothesized factor structure. All factor loadings were significant (p ≤ .001). Fit indexes for the confirmatory factor analysis model were all excellent: ML χ 2 = 723.32, 430 df, CFI = .96, RMSEA = .038, 90% confidence interval (CI) for RMSEA = .033 to .042; S-B χ 2 = 570.33, 430 df, RCFI = .97; RMSEA = .026, 90% CI = .020 to .032. Although the initial fit of the model was outstanding, two supplemental covariances were added between error residuals: one between the two reverse-scored items from the RAND Mental Health Index and one between injection of speedballs and injecting cocaine. These supplementary relationships appear reasonable in light of their high associations with each other, and their addition improved the fit further. Table 3 reports the correlations among the variables in the model. Examining significant associations within Table 3 from top to bottom, greater social support was significantly associated with being younger, better health, less emotional distress, less IDU, and better housing quality. Older homeless men reported worse health, were less likely to report IDU, were more likely to use health care, were more likely to be African American, were less likely to be White, and were more likely to have poor housing quality (e.g., streets, cars, abandoned buildings). Chronic homelessness was most associated with PTSD, poor health, emotional distress, IDU, sexual risk behavior, not being African American, and being White. It was modestly but significantly associated with health care utilization and poor quality housing. PTSD was most highly associated with poor health, emotional distress, IDU, sexual risk behavior (moderately), and more health care utilization, and was more associated with White men. African Americans were less likely to report PTSD. Poor health was significantly associated with emotional distress, moderately with IDU, and, not surprisingly, quite a bit with health care utilization (.64). Emotional distress was significantly associated with greater IDU and poor housing quality and was more prevalent among the White males. IDU was associated only moderately with sexual risk behavior (.11) and was more prevalent among White males (.25) and less prevalent among African American males (−.33). More sexual risk behavior was associated with poor housing quality.
Results
Confirmatory Factor Analysis
Predictive Path Model
The final predictive structural equation model is presented in Figure 1 after the nonsignificant paths and covariances were gradually deleted. The figure indicates the logical flow of influences from the background demographic and situational factors to the intervening psychosocial and health status factors, which in turn predicted the outcome behaviors. Associations among the predictors are not depicted for readability but are similar to those reported in Table 3 . No paths or correlations were added to this model. Fit indexes for the final path model were very good: ML χ 2 = 759.45, 463 df, CFI = .96, RMSEA = .037, CI = .032 to .041; S-B χ 2 = 600.68, 463 df, RCFI = .97, RMSEA = .025, CI = .019 to .030.
Direct Effects
Posttraumatic stress disorder was predicted by chronic homelessness and White ethnicity. Poor health status was predicted by chronic homelessness, less social support, and greater age. Emotional distress was predicted significantly by less social support, younger age, chronic homelessness, and poor-quality housing. IDU was predicted by emotional distress and was less likely among African Americans. Sexual risk behavior was predicted by PTSD, chronic homelessness, and poorquality housing and was less likely among White males. Health care utilization was predicted by more PTSD, poor health status, less emotional distress, more social support, and greater age.
Indirect Effects
Indirect effects mediated through the intervening variables were assessed for their significance. Social support negatively affected IDU, and severity of homelessness positively affected IDU. These indirect influences would have flowed through emotional distress. Greater age and severity of homelessness had significant and positive indirect effects on health care utilization, which were probably mainly mediated through poor health status.
Discussion
The outstanding fit of the model confirms the high degree of interconnectedness and relatedness of the variables within the model. These results highlight the usefulness of the components of the biopsychosocial model in assessing relations among variables related to health and health risk among homeless men (e.g., Mkanta & Uphold, 2006 the influences may be flowing in directions other than those seen or in a bidirectional fashion. However, this model depicted one way by which one can conceptualize the flow of behaviors among a group of highly interconnected variables that are pertinent to health and health risk behaviors. The homeless population is considered to be at high risk for HIV/AIDS, and the psychosocial and situational correlates of their health and health-risk behaviors provide important areas in which meaningful interventions can occur to encourage better health and fewer risk behaviors. The health-related variables indicating poor health and health care use were minimally associated with HIV risk behaviors. Neither good health nor bad health affected their high-risk behaviors to any appreciable extent. There was only a very small relationship between sexual risk behaviors and IDU. Metraux et al. (2004) reported that there was limited support for positing homelessness among IDUs as independently associated with sharing needles but also did not discover other high HIV/AIDS risk behaviors highly associated with IDU among the homeless, especially sexual behaviors. Furthermore, within this vulnerable population, minority ethnicity did not signal a worse situation. Rather, White men were the most likely to report severity of homelessness, use injection drugs, and report more PTSD and greater emotional distress.
Infrequent interactions with the medical community cannot be depended on to decrease HIV/ AIDS risk behavior among homeless men. Health care utilization among men who are homeless is driven by poor health, as indicated by the very large association between poor health status and utilization. Alternatives for decreasing HIV risk behaviors among homeless men are through other avenues and through recognition of associations among other variables that are pertinent to HIV risk behaviors. This would include better housing, substance abuse treatment, and treatment for mental illness. Susser, Valencia, and Conover (1993) observed that male psychiatric patients in homeless shelters are relatively inaccessible to preventive interventions but they may be reached during the course of their treatment in shelter programs.
The predictive model points out the centrality of severity of homelessness even within a sample that by definition is all homeless. This finding shows that homeless males are not a homogeneous group but are very heterogeneous with a need to be evaluated individually, with their life histories given consideration, especially in their health-related variables and susceptibility to HIV/AIDS. Furthermore, poor housing quality was an independent predictor of distress (which predicted more IDU) and more sexual risk behavior. Thus, leverage points for change may arise out of housing considerations. Similar results among homeless women of reproductive age have been found as well (Stein, Andersen, et al., 2007) . Women reporting the most homelessness severity also reported other threats to health and more drug use and alcohol problems, greater psychological distress, and a lack of appropriate health care.
Social support was an important part of the model. It was associated with better housing quality and less severity of homelessness and was more prevalent among younger homeless men. In addition, it predicted considerably less emotional distress and better health status. Benda (2006) identified social support as more important among homeless women than among homeless men. However, there is a role for greater social support in improving both physical and mental health outcomes for homeless men, especially the long-term homeless.
Because homeless persons are in transient living conditions, and thus at a higher risk for engaging in risky behaviors that can lead to infection, housing is a vital piece of HIV prevention. Permanent supportive housing offers homeless individuals the assurance of long-term housing and appropriate services (Martinez & Burt, 2006; Schanzer et al., 2007; U.S. Department of Housing and Urban Development [USDHUD], 2006) . Permanent supportive housing programs operate under the assumption that the combination of permanent housing and ongoing supportive services will foster independence and self-sufficiency among homeless persons (USDHUD, 2006) . Residents in permanent supportive housing units receive a rent subsidy, which enables the residents to access resources that will improve their quality of life (USD-HUD, 2006) .
Stable housing increases the likelihood for a homeless person to seek medical care (Burt et al., 2001; NAEH, 2006; Schanzer et al., 2007) . Relying on the emergency room is detrimental not only to the homeless individual but also to society as a whole because of costs. One month's stay in a mental hospital would be equivalent to the cost of about 20 months in supportive housing (Bring L.A. Home, 2006) . Hospitalization of homeless persons costs 49 times more than supportive housing (Bring L.A. Home, 2006) .
Limitations
The predictive model that was tested could have been formulated with a different ordering. However, it has a logical flow in terms of positing a chain of events leading to more HIV/AIDS risk behaviors as well as health care utilization. Also, self-reports of sexual behaviors, substance abuse, and health were used. In general, such reports have been found to be reasonably reliable among homeless people, especially for shorter time periods (Klinkenberg et al., 2002) . A 6-month or shorter recall time was used for most of the variables in the model.
Conclusion
Among the men included in this study, greater sexual risk behavior was predicted most strongly by poorquality housing and severity of homeless. IDU was associated with greater emotional distress and was much less prevalent among African Americans. Selfreported poor health was not associated highly with HIV/AIDS risk behavior, and poor health was the major impetus for the use of health care services. HIV/AIDS risk behaviors were not associated with health care utilization at all. The HIV/AIDS prevention needs of homeless men must be addressed outside the fragile health care system available to the homeless.
